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BASIC-ABSTRACT: 

The controller has a first heating appts. (20) that includes a drum heater (13) 
for carrying out the heating process of an amorphous silicon light-sensitive 
body drum (1 1). It also has a second heating appts. (40) that includes a 
fixing heater (33) for carrying out the heating process of a heat roller for 
fixing (31). 

A drum thermistor (17) detects the temperature of the light sensitive body drum 
while a duty -factor controller (15) controls the duty factor of the drum heater 
according to the detected temperature . A duty -factor comparator (23) 
distinguishes the heating appts. v^hich has increased its temperature the most. 
Once the comparator has distinguished the heating appts. which has increase its 
temperature the most, a higher-order duty-factor controller (44) carries out 
the control in changing the dutv factor of the concerned heating appts. 

ADVANTAGE - Reduces rise time of heating appts. due to higher-order dutv- factor 
controller. Reduces rise time of whole appts. wherein latency is also reduced. 
Prevents increase of power consumption. Prevents electrostatic latent image 
from being unstable so that reliable image fomriation can be obtained. 

CHOSEN-DRAWING: Dwg.1/10 

TITLE-TERMS: HEATER TEMPERATURE CONTROL PRINT COPY MACHINE DRUM HIGH ORDER DUTY 
FACTOR CONTROL CONTROL CHANGE DUTY FACTOR HEAT APPARATUS BASED 
OUTPUT DUTY FACTOR COMPARATOR 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Like for example, printer equipment or a copying machine, this invention relates 
to a control unit like the heater and the heater of the heating roller for fixing about the equipment which 
has two or more heating apparatus whenever [ stoving temperature / which controls whenever / stoving . 
temperature / of those heating apparatus / especially ], when the photo conductor drum for an imprint 
needs to heat. 
[0002] 

[Description of the Prior Art] Although many ingredients of an OPC (organic photo conductor) system 
are used for the photo conductor drum for an imprint of conventional printer equipment etc., while it has 
an advantage, like the photo conductor drum of this OPC system has low cost, since endurance is scarce, 
when endurance is searched for, the ingredient of an a-Si (amorphous silicon) system is used. The 
ingredient of this a-Si system is rich in high-speed light responsibility, and has the advantage that 
sensibility is good while it is an ingredient which was most excellent in the mechanical strength. 
[0003] However, since the photo conductor drum of this a-Si system is exposed to the ozone produced 
in corona discharge in that electrification process, a silica (SiO) is formed in that drum front face. And if 
this silica has the high air humidity of the perimeter of a photo conductor drum because of a hydrophilic 
property, a water molecule will stick to that drum front face. As a result, the electrical conductivity of a 
photo conductor drum front face changes, the charge maintenance function at the time of corona 
electrical charging is checked remarkably, and the so-called "image flow" with which the electrostatic 
latent image formed in the photo conductor drum front face is confused arises. 
[0004] Before forming the heater for drum heating in the interior of a photo conductor drum 
conventionally and performing image formation by imprint as one of the approaches which prevents the 
phenomenon of such "image flow", the method of evaporation removing the water molecule which stuck 
to the drum front face, and preventing generating of "image flow" is by heating an a-Si drum even to 
constant temperature (JP, 1-3 4205, Y, JP,l-34206,Y). 

[0005] In the photo conductor drum of such a conventional a-Si system, although it is necessary to 
shorten the rise time until it starts the temperature from a power up and will be in the condition which 
can be imprinted, if a large power heater is used for that purpose, it can attain easily. However, if a large 
power heater is used, when the power consumption of the whole equipment tends to heat at a large 
power heater and it not only becomes large, but is going to maintain tiie temperature of a photo 
conductor drum at fixed target temperature, a temperature gradient with target temperature afl:er 
exceeding the target temperature of the overshoot (target temperature is passed and postponed whenever 
[ ** / some ] from target temperature) produced unescapable until it stops becomes large. Since the 
charge maintenance function at the time of corona electrical charging is influenced by the temperature 
change for this reason, there is a problem that there is a possibility that an electrostatic latent image may 
become unstable and it may become impossible to perform positive image formation. 
[0006] Although what is necessary is just to use a small power heater for the heater of an a-Si photo 
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conductor drum in order to solve such a problem, if it does so, shortly, the above-mentioned rise time 
will become long and the latency time will become long. On the other hand, in order to fix the toner 
image imprinted by the transfer paper in printer equipment etc., the heating roller is used, but in order 
that the heater of this heating roller may also prevent that the power consumption of the whole 
equipment becomes large like the heating heater for drums of said photo conductor drum, the small 
power heater is used too. 

[0007] And by changing pulse width, a pulse period, etc, of energization with detection temperature 
conventionally, and controlling as a temperature controller, to change the duty factor (the amount of 
energization per predetermined time) of a heater While removing the unstable state of energization 
actuation near target temperature, there are some which are going to raise the responsibility of the 
energization to a temperature change (JP,53-34274,B), and such a temperature controller can be used 
also for the heater of the above-mentioned a-Si photo conductor drum or a heating roller. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since the rise times of the temperature of each 
heating apparatus differed when two or more heating apparatus are used for one equipment in this way, 
the rise time of the temperature of the whole equipment became settled by the rise time of the latest 
heating apparatus, and when putting in another way and the rise time of the temperature of one heating 
apparatus was late, it had the problem that the rise time of the whole equipment will become late. 
Especially in recent years, the request of the quick start, i.e., the request that the rise time of temperature 
will be shortened as much as possible, and the latency time will be shortened, has become strong, and 
there is a possibility of causing the result contrary to this request. 

[0009] Then, this invention makes it a technical problem to offer a control unit whenever [ stoving 
temperature / which the rise time of the latest heating apparatus of the rise time of temperature is 
shortened / stoving temperature /, and shortens the rise time of the whole equipment ] by controlling to 
make the duty factor of the heating apparatus set up beforehand increase in view of the above-mentioned 
trouble. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, a control unit 
is considered as the following configurations whenever [ by this invention / stoving temperature ]. 
(1) A heating means to heat an object by energization, and a temperature detection means to detect the 
temperature of said object, Two or more heating apparatus which have the individual duty factor control 
means which controls the duty factor of said heating means based on said detection temperature, Two or 
more duty factor detection means to detect the duty factor of each heating means of two or more of said 
heating apparatus, A duty factor comparison means to distinguish the heating apparatus which compares 
each duty factor which said two or more duty factor detection means detected, and is most behind in the 
standup of temperature. It had the high order duty factor control means which controls said heating 
apparatus to make the duty factor of the heating means of the heating apparatus distinguished when said 
duty factor comparison means was most behind in the standup of temperature increase. 
[001 1] (2) Whenever [ stoving temperature / of said configuration (1) ], the control of a duty factor 
which said individual duty factor control means performs in a control unit has the fixed pulse period of 
energization, and controls the amount of energization per predetermined time by changing pulse width. 
[0012] (3) Whenever [ stoving temperature / of said configuration (1) ], the control of a duty factor 
which an individual duty factor control means performs in a control unit has the fixed pulse width of 
energization, and controls the amount of energization per predetermined time by changing a pulse 
period. 

[0013] (4) Whenever [ stoving temperature / of said configuration (1) ], the control of a duty factor 
which an individual duty factor control means performs in a control unit has fixed pulse period and 
pulse width of energization, and controls the amount of energization per predetermined time by 
changing pulse amplitude height. 

[0014] (5) Apply a control unit to image formation equipment whenever [ said configuration (1) thru/or 
one stoving temperature / of (4) ], and apply to an amorphous silicon photo conductor drum and the 
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heating roller for fixing as said object. 

[001 5] (6) Use a ceramic heater as a heating means to heat a heating roller, in a control unit whenever 

[ stoving temperature / of said configuration (5) ]. 

[0016] 

[Function] 

(1) According to the control unit, set to each of two or more heating apparatus whenever [ stoving 
temperature / of the configuration (1) in the above-mentioned means ]. When a heating means heats an 
object by energization, a temperature detection means detects the temperature of an object and an 
individual duty factor control means controls the duty factor of a heating means based on the 
temperature of an object After reaching target temperature so that an object may reach target 
temperature and, the heating means is controlled to maintain the target temperature. 
[0017] At this time, two or more duty factor detection means are detecting the duty factor of each 
heating means of two or more above-mentioned heating apparatus. And a duty factor comparison means 
compares each duty factor which two or more duty factor detection means detected, and this comparison 
means distinguishes the heating apparatus which is most behind in the standup of temperature as a 
result. Furthermore, a high order duty factor control means controls heating apparatus to make the duty 
factor of the heating means of the heating apparatus distinguished when the duty factor comparison 
means was most behind in the standup of temperature increase. 

[0018] Thus, when a high order duty factor control means makes the duty factor of the heating means of 
heating apparatus increase, the standup rate of the set-up temperature can be made to be able to increase, 
the time amoimt concerning the standup of that temperature can be shortened, the rise time of the 
temperature of the whole equipment can be shortened by this, and the latency time can be shortened. 
[0019] (2) Whenever [ configuration / in the above-mentioned means / (2) thru/or stoving temperature / 
of (4) ], according to the control unit, by changing the pulse width, pulse period, or pulse amplitude 
height of energization, said duty factor can be changed easily and certainly and control by the above- 
mentioned individual duty factor control means can be performed smoothly. 
[0020] (3) According to tiie control unit, the latency time until it can make this invention apply to 
control whenever [ stoving temperature / of the amorphous silicon photo conductor drum of image 
formation equipment and the heating roller for fixing ], it makes the standup of image formation 
equipment quick by this and image formation equipment becomes usable can be shortened whenever 
[ stoving temperature / of the configuration (5) in the above-mentioned means ]. 
[0021] (4) \^^enever [ stoving temperature / of the configuration (6) in the above-mentioned means ], 
according to the control unit, since the rise time of temperature is short, a ceramic heater can make the 
heating roller for fixing able to reach target temperature very much in a short time, it can also shorten 
the rise time of the temperature of the amorphous silicon photo conductor drum controlled as compared 
with this, and can be contributed to compaction of the rise time of the temperature of the whole 
equipment. 
[0022] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 thru/or 
drawing 8 are drawings showing the 1st example of a control unit whenever [ by this invention / stoving 
temperature ]. 

[0023] Drawing 1 is the block diagram in which showing the case where a control unit is applied to the 
printer equipment using the a-Si photo conductor drum 1 1, and showing [ whenever / stoving 
temperature / by this invention ] the configuration of a control unit whenever [ stoving temperature ]. 
The a-Si photo conductor drum 1 1 has taken the above methods which heat the a-Si photo conductor 
drum 1 1 at a heater in order to prevent "image flow", and, for this reason, the a-Si photo conductor drum 
1 1 is heated at the heater 13 (heating means) for drums. A halogen heater is used for this heater 13 for 
drums. 

[0024] The heater 13 for drums generates heat by energizing to this, heats the a-Si photo conductor drum 
1 1, and the energization to the heater 13 for drums has the amount of energization per predetermined 
time controlled by the duty factor control means 15 (individual duty factor control means) for drum 
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heaters, and it energizes it by it. 

[0025] That is, the temperature of the a-Si photo conductor drum 1 1 on which it was heated at the heater 
13 for drums, and the temperature rose is detected with the thermistor 17 (temperature detection means) 
for drums, and the signal output of the detection temperature is carried out at the duty factor control 
means 15 for drum heaters. 

[0026] And with reference to the duty factor setting table Records Department 19 for drum heaters 
which memorizes a setting table as shown in drawing 2 , the duty factor control means 1 5 for drum 
heaters discovers the duty factor corresponding to the detection temperature from the thermistor 17 for 
drums, and controls the heater 13 for drums to make it energize based on the duty factor. 
[0027] This duty factor is set up so that a duty factor may be reduced, as shown in the setting table of 
drawing 2 and temperature rises, and it can prevent or control now the overshoot which passes target 
temperature by this. Moreover, although the period L is fixed as a duty factor is shown in drawing 3 , 
pulse width is set that the amounts of energization per predetermined time differ as it differs from Wl 
and W2 respectively. 

[0028] The above-mentioned heater 13 for drums, the duty factor control means 15 for drum heaters, the 
thermistor 17 for drums, and the duty factor setting table Records Department 19 for drum heaters 
constitute the heating apparatus 20 of the a-Si photo conductor drum 1 1 as a whole. 
[0029] The duty factor which the duty factor control means 15 for drum heaters is controlling is detected 
by the duty factor sampling means 21 (duty factor detection means) for drum heaters, and the signal 
output of tfiis detected duty factor is carried out at the duty factor comparison means 23. 
[0030] since the sampling action at this time starts a sampling (detection) as shown in drawing 4 — every 
time amount **T - the sampling between time amount **T - carrying out - time of the 1st sampling 
** - the resistance welding time Tl - time of the 2nd sampling ** - the resistance welding time T2 « 
time of the 3rd sampling ** - resistance-welding-time T3 - time of the 4th sampling ** - resistance- 
welding-time T four — ** — the duty factor is sampled one after another in the condition to say. 
[003 1] Thus, each sampling-time **T has sufficiently bigger die length than the period L of a pulse so 
that at least one pulse width (resistance-welding-time Tl grade) can be detected certainly, moreover, the 
grand total Ts of the sampling time is a variable, and this Ts's increases **T every with the passage of 
time (Ts=Ts+**T). 

[0032] In drawing 1 , a ceramic heater with a comparatively quick (several seconds - about ten seconds) 
standup is again used for the heater 33 for fixing which heats the heating roller 3 1 for fixing. The heater 
33 for fixing generates heat by energizing to this, heats the heating roller 3 1 for fixing, and the 
energization to the heater 33 for fixing has the amount of energization per predetermined time controlled 
by the duty factor control means 35 (individual duty factor control means) for fixing heaters, and it 
energizes it by it. 

[0033] That is, the temperature of the heating roller 3 1 for fixing with which it was heated at the heater 
33 for fixing, and the temperature rose is detected with the thermistor 37 (temperature detection means) 
for fixing, and the signal output of the detection temperature is carried out at the duty factor control 
means 35 for fixing heaters. 

[0034] And the duty factor control means 35 for fixing heaters discovers a duty factor from the detection 
temperature from the thermistor 37 for fixing, and a heater 33 is made to energize it based on the duty 
factor with reference to the duty factor setting table Records Department 39 for fixing heaters which 
memorizes a setting table as shown in drawing 5 . 

[0035] This duty factor is set up so that it may decrease as temperature rises, and it can prevent or 
control now the overshoot which passes target temperature by this. Moreover, although the period L 
which shows a duty factor to drawing 3 like the above-mentioned heating apparatus 20 is fixed, the 
pulse period of energization is fixed and control which defined the amount of energization per 
predetermined time is performed by changing pulse width so that pulse width may differ from Wl and 
W2 respectively. 

[0036] The duty factor which the duty factor control means 35 for fixing heaters is controlling is 
detected by the duty factor sampling means 41 (duty factor detection means), and the signal output of 
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this detected duty factor is carried out at the duty factor comparison means 23. The sampling action at 
this time is performed as mentioned above based on drawing 4 like the duty factor sampling means 21. 
[0037] From the duty factor sampling means 21 and the duty factor sampling means 41, the duty factor 
for drum heaters and the duty factor for fixing heaters which were inputted into the duty factor 
comparison means 23 are compared by the duty factor comparison means 23, it distinguishes between 
the heater 13 for drums, and the heater 33 for fixing that the duty factor comparison means 23 is behind 
in the standup of temperature in the which one, and it carries out the signal output of the result at the 
high order duty factor control means 44. 

[0038] In order to judge whether the standup of which of temperature is late, it carries out by judging 
which duty factor (pulse width) is large. That is, since the setting table is set up so that it may become 
small, the duty factor will keep away from target temperature, so that a duty factor is large, as target 
temperature is approached. Therefore, it can be judged that the one where a duty factor is larger is 
behind in the standup of temperature. 

[0039] When the duty factor comparison means 23 judges that the direction of the heater 13 for drums is 
behind in the standup of temperature, the high order duty factor control means 44 makes the duty factor 
control means 15 for drum heaters control the heater 13 for drums to carry out a signal output at the duty 
factor control means 15 for drum heaters based on the signal, to make it increase from a current duty 
factor to the duty factor on setting table top one step (one few numbers), and to energize. 
[0040] When it judges that the duty factor comparison means 23 has the direction of the heater 33 for 
fixing behind in the standup of temperature, the high order duty factor control means 44 makes the duty 
factor control means 35 for fixing heaters control the heater 33 for fixing to carry out a signal output at 
the duty factor control means 35 for fixing heaters based on the signal, to make it increase from a current 
duty factor to the duty factor on setting table top one step, and to energize. 

[0041] Next, actuation of a control device is explained based on the flow chart of drawing 6 whenever 
[ such stoving temperature ]. A sampling is not performed for a power up, but the grand total Ts is 0 
(step SI), and energization control of the heater 13 for drums by the duty factor control means 15 for 
drum heaters and the duty factor control means 35 for fixing heaters and the heater 33 for fixing is 
started. While such energization control is performed, the sampling of the duty factor of the heater 13 
for drums by the duty factor sampling means 21 and 41 and the heater 33 for fixing is performed 
repeatedly (step S2), and the following actuation is performed for the sampling of every. 
[0042] It is distinguished whether both the heater 13 for drums, the heater 33 for fixing, and energization 
to crawl and for a gap or one side to be controlled by the duty factor control means 15 for drum heaters 
or the duty factor control means 35 for fixing heaters are performed probably (step S3), when it is YES, 
it returns before step S2 and the same actuation is repeated. When [ both ] it is NO in step S3 next, a 
duty factor returns before step S2, when 0 is distinguished (step S4) and is YES, and both the heater 13 
for drums and the heater 33 for fixing repeat the same actuation. 

[0043] Since I hear that it does not correspond to both step S3 and step S4 in step S4 in NO, 
energization control is performed by the duty factor control means 15 for drum heaters, and the duty 
factor control means 35 for fixing heaters for both the heater 13 for drums, and the heater 33 for fixing, 
and both both the heater 13 for drums and the heater 33 for fixing will say that a duty factor is not 0. 
[0044] In this case, next, it is distinguished whether the duty factor of the heater 33 for fixing is larger 
than the duty factor of the heater 13 for drums. It is judged that the direction of the standup of the 
temperature of the heating roller 3 1 for fixing is behind the a-Si photo conductor drum 1 1 in YES, and 
the high order duty factor control means 44 carries out a signal output as mentioned above at the duty 
factor control means 35 for fixing heaters. It is made to increase from the current duty factor set to a 
setting table to the duty factor on setting table top one step, and energization control is carried out (step 
S6). 

[0045] When not performing such control, each can change into a graph as shown in drawing 8 what 
was started over time amount tO and tl by performing the above control like the graph J which shows 
the standup of the temperature of the Graph R and the heating roller 3 1 for fixing in which the standup 
of the temperature of the a-Si photo conductor drum 1 1 as shown in drawing 7 is shown. 
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[0046] Namely, in drawing 8 , perfonn sampling SI, compare pulse width, and since the pulse width (J) 
of the heating roller 3 1 for fixing is larger than the pulse width (R) of the a-Si photo conductor drum 1 1 
By the steep slope, it descends, and starts from the time of drawing 7 R> 7, and the rate is made to 
increase by judging that the direction of the heating roller 3 1 for fixing is behind in the standup of 
temperature, making it increase one step on a setting table, and making pulse width energize. As a result, 
the rise time (J) of the heating roller 3 1 for fixing will be shortened by the time amount t3 ( drawing 8 ) 
shorter than tl at the time of drawing 7 . 

[0047] Again, it is judged about whether when it is NO in step S5 in the flow chart of drawing 6 next, 
the duty factor of the heater 13 for drums and the duty factor of the heater 33 for fixing are equal (step 
S7), and it returns before step S2 at the time of YES, and it repeats the same actuation. In this case, since 
I hear that the rise time of both temperature is the same, and both is not behind, it is not necessary to 
make both shorten the rise time, and control is continued as it is. 

[0048] Since I hear that it is larger than the duty factor of the heater 33 for fixing in step S7 in NO, the 
direction of the duty factor of the heater 13 for drums If the direction of the standup of the temperature 
of the a-Si photo conductor drum 1 1 is behind the heating roller 3 1 for fixing, will be judged by the duty 
factor comparison means 23, and the high order duty factor control means 44 carries out a signal output 
shortly at the duty factor control means 15 for drum heaters. It is made to increase from the current duty 
factor set to a setting table to the duty factor on one step, and energization control is carried out. 
[0049] Namely, since the pulse width (R) of the a-Si photo conductor drum 1 1 is shortly larger than the 
pulse width (J) of the heating roller 3 1 for fixing by performing sampling S2 in drawing 8 It judges that 
the direction of the a-Si photo conductor drum 1 1 is behind in the standup of temperature, and by the 
steep slope, it descends, and starts from the time of drawing 7 , and the rate is made to increase by 
making it increase one step on a setting table, and making pulse width energize. 
[0050] Consequently, since the rise time (R) of the temperature of the a-Si photo conductor drum 1 1 is 
shortened by tiie time amount t2 shorter than tO at the time of drawing 7 , the rise time of the whole 
printer equipment will be shortened from tO to t2. 

[0051] Drawing 9 is drawing showing the 2nd example of a control unit whenever [ by this invention / 
stoving temperature ]. As said 1st example is shown in drawing 3 , a period L is the same, and as this 
2nd example is shown in drawing 9 , all pulse width changes a duty factor to having changed the duty 
factor by fixing by W and changing a period like LI, L2, and L3 by changing pulse width like Wl and 
W2. 

[0052] Drawing 10 is drawing showing the 3rd example of a control unit whenever [ by this invention / 
stoving temperature ]. By said 1st example's fixing a period, and changing pulse width, and said 2nd 
example's fixing pulse width, and changing a period, to having tried to change a duty factor, this 3rd 
example fixes pulse width W and a period L, as shown in drawing 10 , and it changes a duty factor by 
changing pulse amplitude height like HI and H2. 

[0053] In addition, although the case where this invention was appUed to two heating means in printer 
equipment in the above-mentioned example was explained, of course, that this invention may be applied 
to image formation equipments other than printer equipment can also apply this invention to other 
equipments other than image formation equipment, and it can also apply this invention to the equipment 
which has three more or more heating means. 

[0054] Moreover, although the duty factor of each heater was performed by changing pulse width, a 
pulse period, or pulse amplitude height in the above-mentioned example, as long as the amount of 
energization per predetermined time is changeable into others, what Idnd of technique may be used. 
[0055] 

[Effect of the Invention] As explained above, the standup rate of the temperature set as the table by 
controlling to make the duty factor of the heating means of heating apparatus increase from what was set 
as the table by one step according to this invention can be made to be able to increase, the time amount 
concerning the standup of that temperature can be shortened, the rise time of the whole equipment can 
be shortened by this, and the latency time can be shortened. 

[0056] Moreover, it can prevent that an electrostatic latent image becomes unstable by the big 
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temperature change by said overshoot, and can perform positive image formation while it can prevent 
that the power consumption of the whole equipment becomes large, since this invention can be carried 
out using a small power heater, without using a large power heater. 

[0057] Moreover, according to said 1st example, this invention can be made to be able to apply to 
control whenever [ stoving temperature / of the amorphous silicon photo conductor drum of image 
formation equipment, and the heating roller for fixing ], and the latency time until it makes the standup 
of the temperature of image formation equipment quick by this and image formation equipment becomes 
usable can be shortened. 

[0058] Moreover, according to said 1st example, since the rise time of temperature is short, a ceramic 
heater can make the heating roller for fixing able to reach target temperature very much in a short time, 
it can also shorten the rise time of the temperature of the amorphous silicon photo conductor drum 
controlled as compared with this, and can be contributed to compaction of the rise time of the 
temperature of the whole equipment. 

[0059] Furthermore, accordmg to said 1st example thru/or 3rd example, by changing the pulse width, 
pulse period, or pulse amplitude height of energization, said duty factor can be changed easily and 
certainly and control by the above-mentioned individual duty factor control means can be performed 
smoothly. 



[Translation done.] 
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